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: In this study, free play with toys having unambiguous
. functions was examined to test the hypothesis that 1,basic. cognitive
'metamorph351s is associated with the n2w competences dlsplay=d in
childrzn’at about 12 months. Functional play was obs2rved 1n 6u4
* childrzn at 9 1,2, 11 1/2, 13 1/2, .and 15 1/2 months of age. Six sets
of tays with 36 conservatively defined ‘functional uss=s (1deas) war€
coded in 10-second blocks over a 15- -minute session. R2sults indicatedl
that functional play (e. g stirring a spoon in a tea cup, bringing a
telzphdne to one's ear) ‘emerges abruptly at 11 1/2 and ‘increases
11nearly through 13 1/2 and 15 1/2 mon:hs. Indiscrimipnate mouthirg,
waving, banging, and fingering of objects is greata2st at 9 1/2 months
anil diminishes linearly. Thus, a sterestypic- respons: repetoire jyives
way to spacific actions reflecting ideas appropriate to spec1f1c >
situations. Results strongly imply that a cognléixggmetamorphOSis
(the ablllty t> generate specific. ideas) underli@s the many chanjes
occurring in the 1-year-old infant. Th> potential for 1nfant‘
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Fuhctional Play: Evidence for a Cognitive .M.etaim{tphosis in the Year Old Infant_
' . . ‘ ) /
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) . N . : l i B
‘ Many changes in infant behavior are known to occur°towands the en

of -the first year of lLife. The onset’ of the infant s first- words (Bayley

ﬁ

1969),‘the'statistica11y significant emergence of separation protest
. ‘o ) “‘..

* (c.f., Zelazo, 1975), and conservation ofgweight (Mounoud and Bowér, 1974)

are but a few.\\Zelazo (1975) has recently suggested that many of gﬁ se

cognitive capacity. Kagan- (1971;1972) suggested earlier that this c_qnitive‘
change enables thewéhild to activate hypotheses and first emerges a
ahout\nine months-of age. Zelazo (1975) postulated that.the operational—
'ization of hypothesis activation represents an ability to activate specific
ideas\ahprooriate to specific situations and is not statistically emonstrgbl'

[

until twelve months of_age. 'Both sets of speculations are consistent and'wer

primarily based upon etted responses to a series .of repeated s%cial -

\

and non-social visu#l and auditory events. Two findings' in particular,>
) '

"imply a possible coduitive metamorphosis. First, fixation to these
repeated sequential, perceptualecognitive stimuli increases over;the first'
year. Because the stimuliido not change, it appears that the‘child may"
bring an increasing 1evel of'cognitiye competence to the situabion as he.
gets older. Secondly, assimilation of changes in these compiexfsequential
event?, as inferred from a;cluster,of fésponses includinq cardiac decelerae

L

. tion, smiling, and vocalizing while attending, does not.emerée until 11%. *

months of age. These reactions to carefully cont oYled perceptual -cognitive

events appear to correlate with the many behavioral changes presumed to

S

occu around 12vmonths of age.
- These conSiderations prompted us to examine the child's ability to.

'generate spec1fic ideas toward ,the end of the first and the beginninq of the‘

Y
1

second year of life, and &ed to the examination -of that aspect oévplay in " :

which unambiguous ideas could be identified and their occurrence documented

I3
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~al play defined as the'simultaneous association of two or more objects

. fifteen minute free play situation. All children were capable of indepen—

. as a repeated measure, but will not be reported‘here.

0

Subject® and Design. Sixty-four 1nfants, clght boys and elght girls at

&+

¢ach of'four ages: 9%, '11%, 13%, and 15% months were observed during a

v

-

» f . ' . X &
dent locomotion, either by crawling or walking © Sex of ‘the child and"

age were the pr1nc1pal varlables 1n the de51qn with three, ‘fixe minute trial .

(]

tr1al blocks.as a repeated measure. There wére six sets of toys divided
1nto three categorles - male, female, and'neutral —”that were also examined
.gaterials.v The 51x sets of: toys 1ncluded twenty eight 1nd1vldual 1tems
ahteaTSet with pot, cover, two cups, saucers, and ‘spoons; telephone, small
unisék doll with furnituref large baby'doll.uith dress, socks, shoes, brush
‘and“ bottlpf piastlc'dump truck, blocks . and garagef andﬂa‘baseball;hat,
glove and hat. ?hirty—six specific functiOns4representing conservatiyely
selected'ideas appropriate to'each set'of toys were defined a priori.
. For exampﬁe,*stirring a spoon in a tea cup, bahbling into a telephone,
placing theLtruck‘(wheels.down) aleng the floor, and brushing'the’doll's

.hair were considered functional play. =~ ' ‘s .

< ~

Measures. Four mutually) exclusive classes of play were defined. The
e i

occurrence of each type of play was recorded for ten second -intervals over

- J
-the entire flfteen mlnute session u51ng a check list.' The.first category

~

was undlfferentlated—play in ‘which an object was 51mply held and observed.

The secong play measure was stereotypical responding ‘and included mouthing,
. . : i .. )
fingering, -waving, and/or banging.of a toy. The third measure was relation-

¥

“in a non-functional manner exclusiye of stereotypic responding. The . -

fourth measure, and the one of greatest conceérn in this particular paper,}

\

was functional play in whichk the child used toys according .to their adult

“ -

4 _ - g , ;
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~ defined purposes.
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,Thus, functional, rélational’ and Stereotypical play
were mutually exclusive categories whose incidenceSr scored over ten

second blocks, served 4s the fundamental uUnitg. ¢,y statistical analyses

L4

The residual category, undifferentiated p}ay, was pnot analyzed statistical-

ly'.
Procedures Mother and ch11d were brought 1nto a carpeted twelve foot

! .
Py elghteen foot room adjacent to a twelve fOot observatlon room. -The

[first Sllde illustrates the display of toys from the mother s perspectiVe-

1

) : ‘ Insert Slide 1 here | | (

| . . . . .

| Toys were arranged in a prescribed prder along 4 semi-Circle, five feet

in ffont of the mother's chair. The session beqan wlth the mother plac1ng

the child on the floor w1th1n reach of the tOYS say1n9r 'Look at all the

_toys: Go play with the toys". Mother was ‘askeg tO remain seated, read‘

a' maga21ne and refrain from lnltlatlng 1nteractlon ‘put to respond naturally

.
wh

The child S‘play waS‘recorded

»
o

to her Cslld if he initiated 1nteractioni
from thﬁ;adjacent observation‘room. .

RESULTS ~- -

The pr1nc1pal flndlngs were the highly Slgnlflcant age mairn effecta

A
for the thr?e types of play - stereotyplcal (F 3/56 = 7.96, P < 001),
LY

(F 3/56 = 4.75, P ( .oos), and functionalc(lea/ss = 15.43, "

relatlonal
* h 4

PJ( .001) responding. Not only was the prediCtion that functional play
\ : L ¥ L@
would appear at 1ll% months confirmed,” but each of éhe Pléy*indices'helps

5

to clarify the dramatlc and. remarkably clear Qhanges occurrlng ‘over the \

six month perlod from 9% through 15% months of age. '”~ﬁls r;mlnate

»

mouthing, fingering, waving, and banglng of Objects'g;ﬁominan£ at 95
. \ °
months - 1s*rePlaced by relatlonal play as the~dom1nant mode at 13% months
whlchlln turn is replaced by functional play ag theyprlmary activity at

g - . 9 . T ' : -
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155 months

The transition from indiscriminate. stercotypical to relational to
R " : _ - ' .o
functional use is illustrated: in, the second slide in which the measures

L

Insert Slide 2 here

< —————— e A ——

are tonverted to mean percentages of the mean sum of play at each age.

| 3

.The effects drsplayeﬂ in thlS slide are. falthful - almost 1dentical—to
the hlghly Signlficant effects obta1ned w1th the analyses of the ten %.

second units. It can be seen from the values at the bottom of the slide
that the average amount of play, con51st1nq of the four types outlined

earlier, is relatlvely constant over age. ’Undlfferentiated play - the fourth
\ w=
type - is omitted from the slide because 1t is relatively uninformatlve
N
It Can also be seen that stereotypical responses declined shNarply

ouer the four ages, from 51% - at+@% months to 25 at 1l1l%, 23° at 13%; nd
; & -

+15% at-lS% months (1inear trend, P £ .01). The declinesbetween 9% and llk

A

months and 13% and 15% months were statistically different (Tukev,mest,

both P' s ( .01)-. Mouthlng, fingerlng,.aninq, and banging were reollaced by

. |

more'specific manipulations during this six month period. - , .

' An examlnazson of relatlonal play sheds some light on the tran51tion

1l to functional manipulation Unlike the other two'
- -

(, measures,'relatlonal play was curvilinear over age - implying a tranSitorv \\\

from stereotypi

’

functlon ~ Eleven percentﬂqf play at 9% months was relatlonal reflécting

an earlier onset than functional play. This disposition to put two objects

/

toqether in a non- functional manner ‘increased to 21% at 1llk months, f- ;

reaching a max1mum of 32% at ?3% months ‘At 15% months, relational play
declinedv'to 20% of(/he totalc Subsequent comoarisons ind1cate that 1ncreases

from 9% to l%% to 13% months apd the decrease from n3% to 15% months dre

)
statistically 51gnif1cant,(Tukey Test, all'P's < .01). The remarkable

/" . - - A
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consistency of this inverted U function can be seen ;ﬁ the next slide

o .
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Insert Slide 3 here : R
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illustrates the {1me x’ Age Interqctlon whach has a s1qn1flcant

[

quadratlc component (F 3/56 = 5.52, P. < 002) T . j: e
The mean number of ten seconds unlts plotted over three, fiye mlnute
[ : -
blocks for each age indicates that the quadrafic effe gkextends over the”,f-

1

fifteen minute test sessibns{< Relational play is low st-gbring the first

five.,minutes at 9% months'and increases steadily ovet, sessions and ages,

-

v . |

peaklng during the middle of the l38 month,session.‘ Beyond this?pofnt,, ,

<, relatjonal play declines steadily over five minute pariods throu he
RN . ) ! . - . . " »
'last five minutes of-#ke 15% month testing. By l%h/months,.thefé is more
h 3 ’ 03 - ‘\ : ) - )
functlonal than relational play. . o .

,_
The most 1mg\ntamt flndlng in the daté deplcted in the second sl;ae-
l_‘.
is the onset of . functronal~glay =" the unamb1guou§ dlsplay of fﬁeas at 11l%

. months of. age. It can be seen that functlonal play 1ncreases llnearly

.over age from near zerd peégeg; at'?% months tos7 percent at ll% enths,
Y ﬂ

',f~\>o 25 percent aj 13% months and peaklng at 36 percent at '15% months

Vlinehr trend, ¢ -01). Comparisons of the increases’ at each

of th%bages} l.e., 9% %s: 11%, ll%’%s ;,,and l3%(?k 15%, vere

all statlstlcally s1gn1f1cant (Tukey Test, all P's { .01). . .

P The number of rdeas expressed in functlonal'play also appearsL
ahruptly at ll% months and increases linearly.over age .(P < jOOl).

0 Analysls'of'the number cf objectively oeflneé functional ;ypotheses_QIs— . .

-played at each of the four successive ages confirmed.the maéked*linear

S '

increase cbtaiwed for the ten second units (F 3/56 = 37;6ﬁ;_P < .001).
fhe.means were .38, 2.62, 7.88, and 10.38. ‘ R «\ l

<§ There was a linear effect for time blocks (F-1/56 = 13.98, P < d%l)

. . o .
. - . g
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] . |
indliatlnq a clear declino in functlonnl play over the fifteen minute ‘

~

sessions. Apparvntly, children worv more l1koly to display thoir functional
knowledgc at thc beqlnnlnq of cach session; they get in and do what thoy
know flrst It should be addcd that there were no sex differences except

[
e -

fordcategory and these will not be discussed.

N These data strongly reflect the change from;indiscrfminate stergoi
typlcal respondlng and emergent rélational play at QL montbs to the fqrst
statlstlcaliy SLgnlflcant appearance of functional play at, 11% months
announcang the onset of the capacity %0 generate specifijc ideas for specific
situatiqns;//ihis is by far the/most 1mportant result in these data A )
descrlptxon of the’ phenomenon may . help to make thlS occurrence more meaning-

ful. Th& 93 month—é/d infant typlcally plcks up the telephone and puts it
ey R
in his mouth, at ll%, 13? and 15% months, he is 1ncrea51ngly more likely to

r

put the telephone to his ear and babble Or, if olaying with the tea set,
the 9%—month—old infant will bang tﬁe toy ‘spoon aqalnst the side of the tea
cup or tea pot, whereas the older ¢hild will ‘be more‘}lkely to* stir 1mag1nary
tea, drink from the cup and correctly put the lid on the pot. X The 9%- month—
‘old- appears to lack the cognitive CapaClty to generate the spec1f¢c uses
assoc1ated with each of: the to s, but 1t appears that only two .months laterg
“he 1is much more~llkely to dis lay that capac1ty It 1s_also,qlear that the

development from 1ndlscr1m1nate tefeotyplcal respondlng Eo the dlspkay %f

_ .spec1f1c functl nal uses is br1dged by relatlonal play which appears to
P

] ¥ . ‘ .
be a transitional“ohenomenon. <4- ) ' , . -
. " DISCUSSION | TN \

/
To summarlze, these data strbngly support the argument that between

9% and ll% moénths a cognltlve metamorphosxs occurs that permits the child
T~ '

’ toihené%ategspec1f1c ideas approprlate for spec1f1c 51tuatlons . The motor1c ‘

dexterfty and locoT?tlon necessary for accompllshlng the stereotypic and

,',- . . (: Q J\ - .
. Lo~ ‘ N -
. ) L TN 7

[Kc |
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*'way//to assess this - basic capéﬁ;f;. Free play represents one approach that

.The chlld's_dlsplay og.functional uses 1is relatively easy to elicit and

can serve as positive evidence that he has surpassed 3hé cognitive transition
: / r

~underlies many of the year-old- 1nfants' oerformances, then there are_ many

relational nctn displaycd at 95 months are sufficient. for the oxvtutunxcn

funotxonal pla& at 11h months.\ ‘The necuromotor coord1nnt1on necessary for /(

I .- -

aéereotypic respondinq and for relational play 15 compnraﬁ‘o to that 1nvolv0d

in funcﬁlonal play and tmplies that the critlcal change over this two month
J .
period i?’cognltive in origin. . o ’ - {

The postulatlon of an underlylnq coqnitlvc metamorphosis gains its
greatest support from the face valldity inherent in- functioﬁal play It is
drfflcurt to dlspute the suggestlon that st1rr1nq 1maq1nary tea or brushlnq

’
a doii,s halr reflects a Spec1f;c idea appropriate to ? specific 51tuatlon.
- The ch11d does not’ brush the truck, or put the bat to his ear and babblé. | |
Moreov;r, these results offer a powerful explanatory basis for‘a’number of
‘important developments thatwlnclude'the onset of separation distress, the

- -

child's first spoken ,words,, and the specificity inherent in\the;conservation
.of~weight - each of which occurs at about twelve. ;onths of aoe. -For example,
in producing the first spoken word the child displays the abfﬁlty to generate
a\unqué_vocal utterance (e.qg., ball) that corresponds to a spec1f1c object
in his worlé..

.

Flnally, the spe01f1catlon of a cognrtlve metamorph051s during the)nar—

rowly deflned perlod 1nd1cated by these results bears cllnlcal 1mp11cat1

ocgurring arpypd twelve months of. age. Functiqpal'pléy has particular

utility when a child is either not'speaking, not ambulatoryy or uncoopera—

[}

tive. \{ﬁ/the capacity 4o generaté specific 1deas for spec1f1c ‘situations

. ‘ o ’ o s j ‘ ’ - _ o
VT o



demands on the child and theretore, increaties the g
. !

| N /
sobabilbity

makes minimal
Ax o clinical measure, functional. play, may nat eonly indicato

of succens,

whether a child entered a new cognitive domain, but may also (o ror 0

glimpse of the extont and richness of his (:mmi\t ive world-.
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